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OBJECTIVE: The main technical objective of Phase I was a proof-of-principle
demonstration that a non-thermal plasma source developed by Super Pulse is suitable for
development of a decontamination device for forward-deployed forces to fight-through
and recover from a terrorist or other asymmetric attack.

APPROACH: Non-thermal plasma processing is an emerging advanced oxidation
technology for oxidation of hazardous microorganisms and compounds at low
temperature. The plasma generated during an electrical discharge or when an energetic
particle beam is injected into air produces copious free radicals. These free radicals are
utilized in chemical reactions, which normally would require very high temperatures.
Neutralization of chemical and biological warfare simulant agents deposited on surfaces
was tested using non-thermal plasma. The surfaces tested varied from plastics to metal.

ACCOMPLISHMENTS: Non-thermal plasma production was stable and reliable. The
plasma killed (up to 100%) microorganisms (vegetative Escherichia coli and spores
Bacillus subtilis) deposited on surfaces in time of seconds. A chemical simulant agent
deposited on a surface was decomposed.

CONCLUSIONS: The results show that the non-thermal plasma produced by the
developed Super Pulse source is a very effective oxidizer. The results also showed that
this plasma is very effective in killing microorganisms (spores and vegetative) deposited
on different surfaces. The effectiveness of chemical warfare agent neutralization also has
been shown.

SIGNIFICANCE: Non-thermal plasma can be used in decontamination of surfaces where
other decontamination methods are not feasible.
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